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ON   THE   THEORY   OF   SURFACE   FORCES.
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[Philosophical Magazine, xxx. pp. 285—298, 456—475, 1890.]
SINCE the time of Young the tendency of a liquid surface to contract has always been attributed to the mutual attraction of the parts of the liquid, acting through a very small range,—to the same forces in fact as those by which the cohesion of liquids and solids is to be explained. It is sometimes asserted that Laplace was the first to look at the matter from this point of view, and that Young contented himself with calculations of the consequences of superficial tension. Such an opinion is entirely mistaken, although the authority of Laplace himself may be quoted in its favour*. In the introduction to his first paperf, which preceded the work of Laplace, Young writes:—" It will perhaps be more agreeable to the experimental philosopher, although less consistent with the strict course of logical argument, to proceed in the first place to the comparison of this theory [of superficial tension] with the phenomena, and to inquire afterwards for its foundation in the ultimate properties of matter." This he attempts to do in Section VI., which is headed Physical Foundation of the Law of Superficial Cohesion. The argument is certainly somewhat obscure; but as to the character of the "physical foundation" there can be no doubt. "We may suppose the particles of liquids, and probably those of solids also, to possess that power of repulsion, which has been demonstrably shown by Newton to exist in aeriform fluids, and which varies in the inverse ratio of the distance of the particles from each other. In air and vapours this force appears to act uncontrolled; but in liquids it is overcome by a cohesive force, while the particles still retain a power of moving freely in all directions....It is simplest
* M6c. C6l. Supplement au Xe livre, 1805 :—" Mais il n'a pas tente", cornme Segner, de driver ces hypotheses, de la loi de 1'attraction des molecules, decroissante avec une extreme rapidite; ce qui e*tait indispensable pour lea re'aliser."
t " On the Cohesion of Fluids," Phil. Trans. 1805., as before.
